Introduction
Some 2,300 years ago, Aristotle posited that the pursuit of happiness and the avoidance of pain "…is a first principle; for it is for the sake of this that we do all that we do." In other words, happiness is what we value, and everything else, including health and material wellbeing, is valued only to the extent that it makes us happy and helps us to avoid pain. While subjective well-being is positively correlated with material well-being in the short run, 1 a fundamental question arises as to whether the colossal improvement in material conditions that has occurred since the time of Aristotle has made human beings substantially happier or not. If happiness monotonically increases with development, then the enhancement of material well-being should have made human beings many orders of magnitude happier today than they were at the time of Aristotle. Existing evidence indicates, however, that happiness has not really increased over time (Easterlin 1974) , suggesting that considerable adaptation has taken place.
The hedonic adaptation hypothesis is that there is a psychological process that attenuates the long-term emotional impact of a favorable or unfavorable change in circumstances, such that people's level of happiness eventually returns to a stable reference level (Frederick and Lowenstein 1999) . According to the hedonic adaptation hypothesis, then, variations in happiness and unhappiness are merely short-lived reactions to changes in people's circumstances. In other words, while people initially have strong reactions to events that change their material level of well-being, they eventually return to a baseline level of life satisfaction that is determined by their inborn temperament (Diener et al., 2006) . In psychology, this idea is known as the set point theory and was labeled the hedonic treadmill in the seminal work of Brickman and Campbell (1971) . Indeed, in a widely cited paper, Brickman et al. (1978) present evidence that lottery winners report life satisfaction levels that are comparable to those of people who did not win a lottery one year after the event.
2 Frederick and Lowenstein (1999) hypothesized that people do not adapt to shocks in terms of basic necessities that are related to survival and reproduction. This suggests that hedonic adaptation is manifested the most in people who have achieved a certain level of basic material well-being rather than being a persistent phenomenon that is evenly distributed across all socioeconomic groups. The idea is analogous to the notion of diminishing marginal utility, where the marginal increase in happiness derived from material gain is higher at lower levels of material wealth. The analog in hedonic adaptation is that adaption is more limited at lower levels of material wealth. In essence, then, the idea is that the happiness levels of the poor do not adapt, or do not adapt completely, to shocks in terms of basic necessities.
In this paper, we present the first piece of experimental evidence on hedonic adaptation among the poor to improvements in the satisfaction of their basic necessities, specifically shelter. The -Habitat, 2003, and Marx et al., 2013) .
We use data on subjective perceptions of well-being generated by a large-scale, multi-country randomized field experiment that provided inexpensive, basic housing units to extremely poor populations living in slums in three Latin American countries: El Salvador, Mexico and Uruguay. We test the hedonic adaptation hypothesis using experimentally generated variations in the supply of houses combined with quasi-experimental variations in the length of exposure to the treatment. We find that subjective perceptions of well-being improve substantially upon receipt of improved housing, but that, eight months later, about 60% of that gain disappears.
Our results suggest that an at least partial degree of hedonic adaptation is a common human behavior that is present even among poor populations that experience a major improvement in the level of satisfaction of their basic necessities. This is the first paper to use experimentally generated variation in order to examine hedonic adaptation and the first to examine adaption by the poor to an improvement in basic needs such as adequate housing. The vast majority of previous economic studies on this topic have used observational data to test whether happiness levels in non-poor settings adapt to negative shocks such as unemployment Oswald, 1994, and Winkelman and Winkelman, 1998) , disability (Oswald and Powdthavee, 2008) , hemodialysis (Riis et al., 2005) , major illness (Ferrer-i-Carbonell and Van Praag, 2002, and Groot et al., 2004) and divorce (Clark et al., 2008) . A notable exception is Di Tella et al. (2010) , who also used observational data to study adaptation to both positive and negative changes in income and status in Germany. Most of this research shows that people revert to their reference level of happiness over time (Graham and Oswald 2010) .
The Experiment
The houses were supplied by Un Techo Para Mi País ("A Roof for My Country" (TECHO)), a Latin American NGO whose mission is to provide basic, pre-fabricated houses to extremely poor populations with the express goal of improving their well-being. TECHO targets the poorest informal settlements and, within these settlements, the families who live in the most extremely substandard housing. TECHO houses are a significant improvement over existing housing in terms of flooring, roofs and walls (Galiani et al., 2015) . The targeted settlements are plagued by a host of problems, including insufficient access to basic utilities (water, electricity and sanitation), significant levels of soil and water contamination, and overcrowding.
Typically, houses are rudimentary units constructed from discarded materials, such as cardboard, tin and plastic, and have dirt floors.
TECHO houses are 18 square meters (6m by 3m) in size. The walls are made of pre-fabricated, insulated pinewood panels or aluminum, and the roofs are made of tin and are designed to keep occupants warm and to protect them from humidity, insects and rain. The floors are raised between 30 and 80 cm off the ground to reduce dampness and to protect the occupants from floods and infestations. Although these houses are a major improvement over the recipients' previous housing, the facilities are limited in that they do not include bathrooms or kitchens or amenities such as plumbing, drinking water hook-ups, or gas connections. The houses cost less than $1,000, and the beneficiary families contribute 10% of that amount. In El Salvador, this is approximately equivalent to 3 months' earnings, while in Mexico and Uruguay, it is roughly equivalent to 1.4 months' earnings. The following pictures show examples of the types of houses being provided.
TECHO budget constraints limit the number of housing units that can be built at any one time. Under these constraints, TECHO opted to select beneficiaries by means of a lottery system that gives all eligible households within a pre-determined geographical neighborhood an equal opportunity to receive one of the units. TECHO first selected a set of eligible settlements and then conducted a census to identify eligible households within each settlement. The eligible households were then randomly assigned to treatment and control groups. The number of treatments represents a small portion of all the houses in any given settlement.
Since TECHO did not have the capacity to work in all settlements at the same time, the program was rolled out in each country in two phases at the settlement level. Baseline surveys
were conducted approximately one month before the start of each phase, while the follow-up surveys were conducted simultaneously for both phases in each country (see Table 1 ). This process generated variations in the amount of time that beneficiaries had occupied the house at the time of the follow-up survey. Phase I settlements had 24 months of exposure, on average, while Phase II settlements had an average of 16 months of exposure implying a difference in 8-months on average.
Our sample includes a total of 74 settlements, of which 29 were in Phase I and 45 in Phase II.
The total number of eligible households in these settlements was 2,373. Treatment was offered to 57% of the households, and over 85% of those households actually received a new house (see Galiani et al., 2015) , since about 15% of the households that were assigned to treatment were unable to afford the required 10% co-payment and hence did not receive a house. The compliance rate with the treatment is balanced across intention-to-treat groups and phases.
Attrition rates from the sample were 6% of the households in the assigned-to-treatment group and 7% of those in the control group. This difference is not statistically significant at conventional levels (see Table 2 ). The difference between the attrition rates of the assignedto-treatment and control groups in the two phases was not statistically significant either.
Under randomization, the outcomes of the assigned-to-treatment and control groups should be equal, on average, prior to treatment. Galiani et al. (2015) tested for the null hypothesis of no difference between the groups for a large set of variables measured at baseline which included socioeconomic characteristics, housing characteristics, assets, satisfaction with quality of housing and life, security, education, and health. The analysis indicates that there was a statistically significant difference between groups for only 4 out of 44 variables at conventional levels, which is about what would be expected to occur by chance. The test results show that the samples were balanced in each of the countries, as was the sample when pooled across all the countries.
Identification Strategy
We report estimates of intention-to-treat effects by time of exposure (phase) for a number of indicators of subjective well-being. Operationally, we estimate the following regression model:
where Y ij is subjective well-being for household i living in settlement j; is a dummy variable equal to 1 if family i in settlement j was offered a TECHO house and 0 otherwise; ℎ is a dummy variable equal to 1 if settlement j was treated in phase I and 0 otherwise; X ij is a vector of household characteristics measured at baseline; is a settlement fixed effect;
and  ij is the error term.
The settlement fixed effects capture the average unobservable differences across settlements (and hence countries). This is important since randomization was conducted within each settlement. One point that is of particular importance is that settlement fixed effects control for differences in the reference points for subjective well-being that may vary geographically.
Controlling for settlement fixed effects, we assume that the error terms are independent and thus report only robust standard errors.
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The parameters of interest are 1 , the treatment effect for Phase II (short exposure)
households; 1 + 2 , the treatment effect for Phase I (long exposure) households; and 2 , the degree of hedonic adaptation -i.e., the difference in the treatment effect between Phase I (long exposure) and Phase II (short exposure). A negative γ 2 is consistent with at least partial hedonic adaptation. If γ 2 fully offsets γ 1 , then we have full or complete hedonic adaptation, i.e., subjective well-being returned to its reference level.
Our identification strategy is two-fold. First, random assignment of treatment status guarantees treatment exogeneity, both overall and within phases, and thus provides the identification for both 1 and 2 . Galiani et al. (2015) demonstrated that the overall sample was balanced over a large number of characteristics, and in Table 3 we further show that the samples are balanced within phases.
Second, a negative and significant 2 could be interpreted as evidence of hedonic adaptation only if the samples in both phases started from the same level of subjective well-being. This would be the case if the allocation of settlements to phases in each country were orthogonal to their characteristics. Indeed, even though the time of exposure to the treatment was not randomly assigned, we cannot reject the null hypothesis of no differences in baseline subjective well-being outcomes and covariates between Phase I and Phase II settlements (see Table 3 ).
In particular, these results show that populations from Phases 1 and 2 were statistically comparable before treatment, thereby lending credibility to our interpretation of 2 as a measure of hedonic adaptation. Note that pre-treatment measures are also statistically balanced across intention-to-treat groups within each phase. Hence, potential time effects are controlled for by our experimental design.
Results
We report the results of estimating equation (1) The gains in subjective well-being afforded by an improvement in the satisfaction of basic needs (in this case, housing) do not appear to be sustained over time, as indicated by the negative estimates of γ 2 . The treatment effect on satisfaction with quality of life is around 12 percentage points, or 60% lower in households treated in Phase I compared with those treated 7 Table A1 provides a detailed definition and sample size for each variable considered in this study. 8 The statistical inference of our results is robust to clustering the standard errors at the settlement level since rejection decisions of the null hypothesis remain the same at conventional levels of statistical significance. This result lends credibility to our assumption that the settlement fixed effect captures the systematic unobserved differences across slums. These results are available upon request. 9 In order to interpret these results more accurately, it is important to note that, for all the outcome variables considered in this study, there was no instance in which the average outcome for the control group decreased between the baseline and follow-up measures (see Galiani et al., 2015) .
in Phase II. 10 However, we reject the null hypothesis of full adaptation in satisfaction with quality of life. After eight months of additional exposure to the treatment, on average, TECHO beneficiaries partially adapted but were still happier compared to the reference level for no treatment 11 . With respect to satisfaction with housing quality (floor, roof, walls and protection from rain), we find overall positive effects from treatment that decrease from short to long exposure by between 41% and 55%. Again, the results are consistent with partial but not full hedonic adaptation.
The results are displayed in Figure 1 for satisfaction with quality of life and with various aspects of the quality of housing. For each variable, the first bar represents the mean level of satisfaction for the control group measured at follow-up, while the next bar represents the mean level of satisfaction of the treatment group measured 16 months after construction, on average, and the last bar represents the mean level of satisfaction of the treatment group 24 months after construction and is estimated as the mean of the control group plus the treatment effect for the Phase I group. The difference between the first bar and the second bar is the treatment effect on subjective well-being for the Phase II group, and the difference between the second bar and the third is interpreted as hedonic adaptation. While the third bar is lower than the second bar, it is still higher than the first bar, which is consistent with partial but not total adaptation.
Finally, one concern regarding our interpretation of the results is that housing quality may have deteriorated over time. We test for this possibility by estimating equation (1) for various measures of housing quality. In general, the results reported in Table 6 show no difference in satisfaction with housing quality between Phase I and Phase II.
10 Due to a problem with data collection in the follow-up survey in El Salvador, the non-response to this question was differentially greater for the control group. Thus, to be on the safe side, we randomly impute a value equal to 1 ("satisfied with quality of life") to 84 missing values in the control group observations, which reduces the non-response rate for this variable from 43% to 7% (the same level as recorded for the intention-to-treat group). Without performing this imputation, 1 and 2 are 0.261 and -0.165, respectively, for Model 1 and 0.262 and -0.165, respectively, for Model 2. 11 Note that while the direction of the hedonic adaptation effect is consistent across countries, this is only statistically significant for the case of Mexico (see Table 5 ). Moreover, the estimated magnitudes are the same for El Salvador and Mexico and only slightly lower for Uruguay. In addition, we cannot reject the null hypothesis that the estimated coefficients on treatment and the estimated coefficient on treatment × Phase I are jointly equal for all countries (see p-value for F-Test of Pooling Countries). The evidence is robust across models, which renders credibility to the external validity of the results.
Conclusion
A fundamental question in economics is whether happiness increases pari passu with material conditions or whether humans grow accustomed to better conditions over time. We use data from a large-scale, multi-country field experiment to examine what kind of impact the provision of housing to extremely poor slum dwellers in Latin America has on subjective wellbeing and to test whether poor populations display hedonic adaptation to the happiness derived from reducing the shortfall in the satisfaction of their basic need for housing. To the best of our knowledge, we are the first to test the hypothesis of hedonic adaptation to a change in the level of satisfaction of basic necessities among poor populations. This is also the first study in the literature to exploit experimental variability to test the hypothesis of hedonic adaptation.
Our results are conclusive. We find that subjective perceptions of well-being improve substantially for recipients of improved TECHO housing but that after, on average, eight months, 60% of that gain disappears. Our results are consistent with the theoretical work of Pollak (1970) , Wathieu (2004) , Rayo and Becker (2007) , and Graham and Oswald (2010) . Note: Each row represents a separate dependent variable. The first column reports the mean of the dependent variable for the control group measures at follow-up. The next two columns, under the heading Model 1, report the results of a regression of the dependent variable on treatment assignment and treatment assignment interacted with Phase I plus settlement fixed effects. Reports are the estimated coefficients and robust standard errors. The last two columns, under the heading Model 2, additionally control for the household head's years of schooling, gender and age, as well as the value of household assets per capita and monthly income per capita, all of which were measured during the baseline round. Following the standard procedure, when a control variable has a missing value, we impute a value equal to 0 and add a dummy variable equal to 1 for that observation, which indicates that the control variable was missed. Finally, we report the p-values of F-tests of the null hypothesis that the estimated coefficient on treatment + the estimated coefficient on treatment × Phase I = 0 for each model. *Significant at 10%. **Significant at 5%. ***Significant at 1%. Note: The first column reports the sample size. The second column reports the mean of the dependent variable for the control group measures at follow-up. The next two columns, under the heading of Model 1, report the results of a regression of the dependent variable on treatment assignment and treatment assignment interacted with Phase I plus settlement fixed effects. Reports are the estimated coefficients and robust standard errors. The last two columns, under the heading of Model 2, additionally control for the household head's years of schooling, gender and age, as well as the value of household assets per capita and monthly income per capita, all of which were measured during the baseline round. Following the standard procedure, when a control variable has a missing value, we impute a value equal to 0 and add a dummy variable equal to 1 for that observation, which indicates that the control variable was missed. Finally, we report the p-values of F-tests of the null hypothesis that the estimated coefficients on treatment and the estimated coefficient on treatment × Phase I are jointly equal to all countries for each model. *Significant at 10%. **Significant at 5%. ***Significant at 1%. Note: Each row represents a separate dependent variable. The first column reports the mean of the dependent variable for the control group measures at follow-up. The next two columns, under the heading Model 1, report the results of a regression of the dependent variable on treatment assignment and treatment assignment interacted with Phase I plus settlement fixed effects. Reports are the estimated coefficients and robust standard errors. The last two columns, under the heading Model 2, additionally control for the household head's years of schooling, gender and age, as well as the value of household assets per capita and monthly income per capita, all of which were measured during the baseline round. Following the standard procedure, when a control variable has a missing value, we impute a value equal to 0 and add a dummy variable equal to 1 for that observation, which indicates that the control variable was missed. *Significant at 10%. **Significant at 5%. ***Significant at 1%.
Figure 1
Note: This figure displays the estimated parameters reported in Table 4 . The groups of bars represent estimated satisfaction with quality of life and various aspects of the quality of housing. The first bar denotes the mean level of satisfaction for the control group measured at follow-up. The next bar represents the mean level of satisfaction for the treatment group measured 16 months after construction, on average. It is computed as the mean of the control group plus the treatment effect for Phase II. The last bar represents the mean level of satisfaction of the treatment group 24 months after construction on average, and is estimated as the mean of the control group plus the treatment effect for the Phase I group. The difference between the first bar and the second bar represents the effect of the treatment on the subjective level of well-being for the Phase II group, and the difference between the second and third bar can be interpreted as the extent of hedonic adaptation. 
